In recent decades, more than 2 billion people have gained access to improved drinking water sources thanks to extensive effort from governments, and public and private sector entities. Despite this progress, many water sector development interventions do not provide access to safe water or fail to be sustained for long-term use. The authors examined drinking water quality of previously implemented water improvement projects in three communities in western Kenya and three communities in southern Vietnam. The cross-sectional study of 219 households included measurements of viable Escherichia coli. High rates of E. coli prevalence in these improved water sources were found in many of the samples. These findings suggest that measures above and beyond the traditional 'improved source' definition may be necessary to ensure truly safe water throughout these regions.
INTRODUCTION
Most of these effectiveness studies focus on one specific intervention or one implementation protocol and do not evaluate safe water access within a region as a whole. This article, instead of focusing on one implementation strategy, presents a summary of viable Escherichia coli concentration measurements for drinking water samples from improved sources in western Kenya and southern Vietnam. One previous study (Baum et al. ) has evaluated the relationship between improved water sources and E. coli concentrations in the Dominican Republic, concluding that the current estimate of safe water access may be overly optimistic. We aimed to add to their location-specific finding by measuring viable E. coli concentrations evaluations to settings in both east Africa and southeast Asia, thereby further expanding the current knowledge and status of improved water resources worldwide.
We sought to evaluate E. coli concentrations for samples collected from water treatment systems in three communities in Vietnam and three communities in Kenya.
In Vietnam, 98% of urban residents and 94% of rural residents have access to improved water sources while in Kenya, the corresponding fractions are 82% and 55%, respectively (UNICEF & WHO ). While both countries are still considered to be developing, neither country is categorized as a 'least developed county'. Through measurements of viable E. coli, these household samples were classified according to the World Health Organization definitions of safe water in order to give a more complete picture of unimproved, improved, and safe water.
METHODS

Site description
Samples were collected and analyzed between May and 
RESULTS
Of the 105 samples from Vietnam, 102 were from improved water sources, of which piped water was the most prevalent (65%) and rainwater (10%) was the second most common.
In Kenya, 16 samples were from unimproved sources and 103 samples from improved sources, where rainwater (40%) and protected wells (32%) were the most common sources of improved water. The results were categorized according to the WHO guidelines for drinking water quality, which articulate E. coli risk levels as described in Table 1 .
As shown in Figure 2, all of the piped water on premises was treated with chlorine at a central facility prior to distribution, yet some of these samples still experienced microbial contamination either from household secondary contamination or contamination at some point during the treatment and distribution process.
Point-of-use biosand filters were present at all households sampled in each of the three villages in Kenya. To evaluate both the improved sources of water as well as the biosand filters, water samples from both pre-and post-filter (point-of-use) were collected. As summarized in Table 2 , the biosand filters did contribute to an overall reduction of the concentration of viable E. coli, but did not yield samples with water quality that consistently met the WHO definition of safe water.
These results point to an overall trend of decreasing, yet still present viable E. coli concentrations in drinking water of households in these three communities in Western Kenya. For example, it appears that, for both improved and unimproved water sources, the water samples, which fall within the very high-risk category before the filter, are Although monitoring water quality is often limited by resources and capacities in developing and emerging countries, it is difficult to determine water safety without these measures. In recent years, there have also been tremendous gains in field-stable, rapid E. coli test kits (Stauber et al. ) . These gains now allow microbial water quality testing to move out of the domain of scientist-specific knowledge and into the practitioner field skill set. The tremendous progress that has been made in the water development community over recent decades is truly revolutionary, considering so many of the other Millennium Development Challenges are far from being accomplished.
As we look towards the post-2015 development agenda, however, it is important to consider the limited scope of the current 'improved' sources definition and how the international community defines and provides water access to people worldwide. 
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